Differential functional effects of two 5-HT4 receptor isoforms in adult cardiomyocytes.
Serotonin 5-HT4 receptors are present in human atrial myocytes and have been proposed to contribute to the generation of atrial fibrillation. However, 5-HT4 receptors have so far been only found in human and pig atria and are absent from the heart of small laboratory animals, such as rat, guinea pig, rabbit and frog, which limits the experimental settings for studying their functional properties. In this study, we developed an adenovirus expression system to examine the properties of two human 5-HT4 receptor splice variants, h5-HT4(b) and h5-HT4(d), expressed in adult cardiomyocytes devoid of native 5-HT4 receptors. When expressed in the HL-1 murine cell line of atrial origin, both receptors caused specific binding of the 5-HT4 selective antagonist GR113808 and activated adenylyl cyclase in the presence of serotonin (5-HT, 1 microM). When expressed in freshly isolated adult rat ventricular cardiomyocytes, a stimulation of the L-type Ca2+ current (ICa,L) by 5-HT (100 nM) was revealed. Both effects were blocked by GR113808. In HL-1 cells, the h5-HT4(d) receptor was found to be more efficiently coupled to adenylyl cyclase than the h5-HT4(b). Pertussis toxin treatment (250 ng/ml for 5 h) potentiated the stimulatory effect of 5-HT on ICa,L in rat myocytes expressing the h5-HT4(b) but not the h5-HT4(d) receptor, indicating a likely coupling of the (b) isoform to both Gs and Gi/o proteins. Adenoviral expression of h5-HT4 receptor isoforms in adult cardiac myocytes provides a valuable means for the exploration of the receptor signaling cascades in normal and pathological situations.